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% MEMORANDUM FOR: _Executive Director, NPIC. .

I sugeer ¢ The[_Jiseo Light Table with
S ,. o ' .Associated Optics T

e - Summary - The development effort that resulted inf.:wwf~ﬁ“"
C e the[:f:]15407B&L 240 viewing system began more than five
1 o0 .years ago. IEG participated fully in the development of -
4 7. . the table, and played a decisive role in the choice between .. "7}
*.:. 7" . competing microstereoscopes. The 1540/240 viewing system . - .. - f
47177 has some good fecatures, and it has some bad features, a . S
..~ number of which are correctable, others of which may not be. .. .. -~ - y
" ..On balance, it is a ‘'good systen, well-suited to the presentﬁ,u,'g\f_v
> IEG task, and better than the viewin systems .that preceded . .-~ " |y

fz .K‘figit, IEG can, affirm that the 1540/240 system is good workable - " i
{1 i equipnent. We cannot. affirm that it was a good investment,. - -
B . v.as this,involves=a*summary-judgement ofgthe~R&D/contractual;ggﬁﬁ;¢gmg
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¢ Z. Delivef2 1IThe5fo116wihg‘tébleiSuﬁﬁhfiZeS,thé-numf-;ﬂ? "
.bers and distri utionﬁof‘1540/240's_and;ancillary‘equipmentg_,g“
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1540 Light Tables
~ Zoom 240 Microstereoscopes -\
.:Mod 28 Stereo Rhomboid Arms -2 : DRSS
©.1.0X Stereo Objective Lenses . 265 pair’- ~ 1 pair
"~ 2.0X Stereo.Objective Lenses -~ 180 pair =~ - 1 pair per
S e e T T 11/2 PI's:

fog oo Astwill plained in more detail later, our experi-. - -
i@_;mc; »ence wita imagery requires a..: -25X1
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oy greater capability for magnification than is provided by "
13 oy the equipment mix listed above. Therefore, the following = '+
117 + equipment has been ordered and is. expected-tq:be delivered = °
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‘-‘SUBJECT ‘The 1540 Light Table W1th?“
Assocxated Opglcs L e

S :1. e
K S

'ffIteme

- %1 per PI when .
o .-, added to the 180 o
o T R T ljpalr on hand, I
2. OX W1de Fleld honoscoplc S SR

:;ObJectlve Lenses T i .f;f;;223 ;‘-fﬁ'_l per PI

3. %alntenaace”E An evaluation of the records of the
Equ1pment7’erformance Branch for the period February tnrough
“TAugust, 197k, shows the maintenance required for the 1540 -
table to be high, but pernaps not inordinately so for a
i~ machine of tnls conplexlty An analysis of the record shows
r--. no major design fault, and the numoer of trouble calls is
e gradually 'decrcasing. Many of the trouble calls are vexing
;oo in that they are caused by a poor selection of component
'*_ parts by the contractor. A frequent example of this is the -

. motor reverse switch, which costs less than $0 20, and which

- . would last the life of the equipment were it of sllontly

.. better quality. While the number of trouble calls is decreas-

.. ing, the time that tables are out of service remains over- long. -

.-At the present time there are nineteen 1540 tables in a repair

'status, and several have been there for more than 30 days. o

- This is caused by an inadequate on board supply of spare parts,

-and by an occasional shortage of qualified repalr personnel
Ain-the Equ1pment Perfornance Branch. S ~

~ .
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: 4, PI lees - A recent survey taken among the le R
shows almost universal approval of two features of the }__f""=~
_1540/240 system: . o TR TR L

. a. Tne llgnt source ‘is felt to be more than
A adequate and all apprec1ate the relatlve coélness
S w1th whlch 1t operates..,

f : R b Most comnented favoraoly on the film derC

A ,wﬂsystem ‘with its variable speed controls and its ca-

4 . pacity to handle dlfferent fllm formats qulckly and

1 Lea511y..';~ ._QQ;_ o . : : :

. l: ’, ST Lo . ~e — o7
q . - 1 PI’ Dislikes - Gcnerally, the PI_[As_l};l_\;c__thc:l_z_g_om 25X1__
i '240 chrostercosco,e.- Howevcr, most of the neﬂatlve comments .
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SUBJECT The 1540 nght Tablc w1th
Assoc1ated Optlcs

about the 1540/240 systen center about the detacﬁable lenses *
;. for:this scope; the matlno of the scope to the table, and the
controls that move. 1t 1n and out of focus.“;,\,- U —

Stereo and monoscoplc obJectlve lenses - First,

Uka»»»j film-ias more 25X1

information tilan we can conveniently extract with the
- numbers of nlcner~narn1f1caulon detachable lenses we
~have on hand. An off- the-shelf remedy is to double
T the Tnurber of 12X steéreo. objectivé Ienses,; so that-
'every PI has a pair; and to:double: the: nacnlflcatlon

of+—and-increase—the- fre%d~of*vrew*of*the*monoscoprc-
zobjective:lens used for search.:We:have ordered these.
lenses,_.;A longer.rangc remedy 1sﬂio¢1nerease,the mag-

nification of the Zoom 240 .system by design changes.
“Toward cthat -~end; we -have asked'TSG/QED'and TSG/ESD ‘to
" ~study the. tea51b111ty ;of ‘boosting the :Zoom 240 magni-.
+rfication :from-60X-to-90X-or even-135X. - -This -would
require the developnent of 3X nonoscoplc and ‘stereo
zrobjective- 1enses, ‘and 15X -eyepieces. . The- fea51b111ty
»ﬁofftnose de51gn cnanveS«should be known«soonvw~ e

»~~b E)epleces - The second lens problem is w1th

the 10X wide Ticld -tilt- top eyepieces purchased with

the Zoom 240's. These lenses have an eye relief of

16MM.as compared with the 22MM eye relief of the

recently discarded BEL Zoom 70 10X eyepleces.i Because

of this small eye relief, PI's must hold their eyes

'so:close to the optics that they frequently bump the’

optlcs out of alignment with their noses. The problem:

is ;compounded for -the PI who wears" 01asscs.. There are.

‘a numbcr cof Zoom :70 - eyepleces still in IEG. They wvere

*‘"TibefatE‘" ‘before the Zoom 70's were released to the
~EXRAND equipment bank..Strenuous efforts are now being

._madc_towrecovermlne restcof-.the-Zoom-70 10X eyepieces.

<~0n (balance; while -the tilt-top eyepieces ‘cause PI

«}rrltatlon-and complalnt -kt -is not-so -serious -a prob-

lem as to- requlre tne wholesale replacement of tne

eyepleces.

25X1
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R S c. Scope Mounting - The PJs report that the scope
"é vt 7 w7 does not fit properly into the ring mount on the bridge A
L of the table.  This is caused by a slight straying from -
T Uprécisc-:tolerances on ‘tlie part of boti manufacturers. -
. The result is a small amount of play in a joint that
- .-should be rigid. - There appears to be no ready "fix"
- for this provlen. Considecred by itself, it is an _ -

- irritation rather than a serious problem. Considered . .. . .

. in a wider sense, it is another contributory factor o
“to the"tenderness'"-of this -optical system-toward-being ~ — -
- jarred out of alignment.,””™ =+ T ey

= d.  Focus Problems - The focus of an optical instru-
.ment is a function of magnification. As the magnifica-. ..~
.tion increases the field of focus becomes smaller, and =~ - °~
. thus the control of focus becomes more critical. The =~~~ "~
- . Zoom 70's were used at magnifications of 30X or less,
- -the Zoom 240's arc used routinely at 60X, and higher _
.-magnifications are contemplated. External shocks and
~vibrations that were imperceptable at 30X become dis-
~tractions d@t 60X. .The PI's report that the Zoom 240
. foCus ‘contrqls do not have sufficicnt drag to hold -
;- ‘eritical focus, thus continual refocussing is a neces-
- .sity with this equipment. Also, during routine checcks,
.~ TSG/ESD has discovered that the Mod 28 stereo rhomboid
“.arms can becone misaligned so that they no longer travel.
.. in a plane parallel ‘to the surface of the table. This
~.7.7. condition can cause a focus problem in the stereo mode.
;...The degree and extent of this latter focus problem among
v -the 265 IEG Zoom 240's is unknown, and would require-a
.+ .@areful survey to determine. o ‘

L]
. A

' %';wﬂ3-7'f,pjjjgj ——e. ~Vibration - ‘The effect of -ambient vibration at - -. --.
o O high magnification is to degrade resolution and increase

ii...eye fatigue.  Most PI's report noticing the effects of

©-vibration while using the 1540/240's. The degree to

...'which this'is -a problem depends on_wherec and on what

.. floor the ipment is located.

5%1
] studying 2°X1-
- the problem for several months, and has developed a
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L, Within six weeks | |w111 dellver a. 25X1;f>
- ' redesigned 1540 bridge assemoly in Kit form for opera- =
" tional testing. Tf, the new bridge reduces vibration
-significantly, then it is expected that ‘it will be
<. retrofitted into all the 1540'5. Thls may ‘be a costly
L _exerc1se..fe o _ L
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, 6. .The. 1540/240 as a Systen - Hany PI's have commented
Vthat using the 15407240 viewing systen is a slow and tedious: )
‘ way. to searcﬁ However, it is also true that 20X1T ™
~‘the search task, properly carried out, is'a painstaking and
- meticulous.process.. -Two current projects will have a bear—" -
:.ing on the problen of searching the These are the . 25X1
“extensive testing that is planned for the four prototype

- Search and Scan PI Statigns that are due to arrive in C
". December, and the investigation, ‘currently underway, 25X1:1
. into the value. of 5Terco scanning. Should either or both of ‘
- these projects have positive results, the inevitable conclu-
;’sion will be we have too many 1540/240'5. This is not a con-
71c1u51on that is possible now, nor was it possible two years
“ago. The 1540/240 viewing system should remain our: pr1nc1pal _
ﬁ?exp101tatlon tool for the next tnree to f1ve years. = f. BRI
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:D15tr10ut101 S '
1 - VPIC/O/DIR
. 2,3 - NPIC/IEG
o ~NPIC/PPBS
NPIC/TSG -
NPIC/IEG/WGD .-
" NPIC/IEG/EGD " ..
NPIC/ILEG/MSD. -
"NPIC/IEG/SD - “
.10, -.NPIC/IEG/PHD - | . SR
11 - NPIC/IEG/OD- . “loicili ESENAAR s U
- NPIC/IEG/OD/TPB S R
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